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(54) LASER CLADDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably feed the same 
quantity of powder no matter how the position of a laser 
irradiating part changes in a laser cladding device. 
SOLUTION: In the laser cladding device, power 17 of 
metal or high polymer material or ceramics, etc., is fed 
on a material 15, and a cladding layer is formed by 
heating and melting powder 17 with the laser beam 12. 
In this case, plural powder feeding tubes 16 of powder 
17 fed on the material 15 are provided, the tip end part of 
the powder feeding tube 16 is connected to the turning 
and converging groove 19 of a holder 18, the feeding 
quantity of powder 17 from respective powder feeding 
tubes 16 is made to be the same quantity, and power 17 
is fed on the material 15 after turning and converging. 



>4 1 U K 




http://wwwl9.ipdl.inpit.go Jp/PAl/result/detail/main/wAAAEoayDTDA41 1000775P1 .htm 6/25/2008 



JP,11-000775,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)]. . - - 

[Claim 1]When powder, such as metal, a polymer material, or ceramics, is supplied to a laser 
irradiation part and heat melting of this powder is carried out by laser beam, A laser cladding 
device having established two or more powder supplying means of powder supplied to said 
laser irradiation part in a laser cladding device which forms a cladding layer, and making an 
equivalent amount each powder supply from a powder supplying means of this plurality. 
[Claim 2]A laser cladding device establishing a revolution converging means supplied to said 
laser irradiation part in the laser cladding device according to claim 1 after making it circle and 
converge on said powder supplying means. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of-the Invention] - - ~ .— 

[0001] 

[Field of the lnvention]ln this invention, heat melting of the powder, such as metal, a polymer 
material, and ceramics, is supplied and carried out to a laser irradiation part. 
Therefore, it is related with the laser cladding device which forms a cladding layer. 

[0002] 

[Description of the Prior Art]The outline which expresses the conventional laser cladding 
method to drawing 6 , and the outline which expresses the another conventional laser cladding 
method to drawing 7 are shown. 

[0003]As shown in drawing 6 , a condensing point or the beam [ DIFOKASU / beam ] is 
irradiated with the laser beam 102 condensed by the laser machining head 101 by the surface 
of the material 103. On the other hand, from the tip part of the powder feed pipe 104 which 
adjoined the laser machining head 101 and was formed, the powder 105, such as metal, a 
polymer material, and ceramics, is supplied to the surface of the material 103. Therefore, 
melting of the powder 105 on the surface of this material 103 is carried out by the laser beam 
102, and the cladding layer 106 is formed. 

[0004]However, in such a conventional laser cladding method, the laser machining head 101 is 
irradiating with the laser beam 102, moving to the right direction in drawing 6 , and the powder 
105 is supplied to the move direction front sides of the laser beam 102 from the powder feed 
pipe 104. Since the powder 105 is supplied from the direction on the other hand to the laser 
beam 102, it will become impossible thus, to ************** to the three-dimensional specific 
shape which ************** s to complicated shape three-dimensional in the direction of 
movement of the laser beam 102 changing or for which it asks. That is, the powder 105 is 
unequal, a constant rate of powder 105 will no longer be supplied to the irradiation position of 
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the laser beam 102, the width and the height of the cladding layer 106 will change, and 
generation of the uniform cladding layer 106 will be difficult. When generating the cladding 
layer 106 of three-dimensional specific shape, the amount of laminations in a particular part 
will decrease, or it will be difficult [ generation of the desired cladding layer 106 ]. 
[0005]Then, it considers supplying from all the directions, without on the other hand supplying 
the powder 105 from a direction to the laser beam 102. As shown in drawing 7 , a condensing 
point or the beam [ DIFOKASU / beam ] is irradiated with the laser beam 202 condensed by 
the laser machining head 201 by the surface of the material 203. On the other hand, from the 
lower end part of the powder feed zone 204 provided in the tip peripheral part of the laser 
machining head 201, the powder 205, such as metal, a polymer material, and ceramics, is 
supplied to the surface of the material 203. Therefore, melting of the powder 205 on the 
surface of this material 203 is carried out by the laser beam 202, and the cladding layer 206 is 
formed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional laser cladding method 
which shows powder in drawing 7 supplied from all the directions of the laser machining head, 
As shown in drawing 8 , the direction of movement of the laser machining head 201. For 
example, when it is changed into the right direction from space direction crossing at a right 
angle in drawing 8 , the supply stability of the powder 205 supplied from the lower end part of 
the powder feed zone 204 will be spoiled, this powder 205 shifts from the irradiation part of the 
laser beam 202, and there is a problem that that lamination height will decrease. 
[0007]And by lamination of the powder 205 by this conventional laser cladding method, if the 
three-dimensional-shaped braid 210 is fabricated as shown in drawing 9 , the collapse part 211 
will arise to this braid 210 in the position to which supply of the powder 205 from the powder 
feed zone 204 became unstable. 

[0008]This invention solves such a problem. The purpose is to provide the laser cladding 
device which is stabilized and can supply the same quantity of powder, however the position of 
a laser irradiation part may change like. 

[0009] 

[Means for Solving the Problem]A laser cladding device of this invention for attaining the 
above-mentioned purpose, When powder, such as metal, a polymer material, or ceramics, is 
supplied to a laser irradiation part and heat melting of this powder is carried out by laser beam, 
In a laser cladding device which forms a cladding layer, two or more powder supplying means 
of powder supplied to said laser irradiation part were established, and each powder supply 
from a powder supplying means of this plurality was made an equivalent amount. 
[0010]ln a laser cladding device of this invention, after making it circle and converge on said 

httD://ww4.ipdl.inpit.go,ip/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 6/25/2008 



JP,1 1-000775,A [DETAILED DESCRIPTION] Page 3 of 5 

powder supplying means, a revolution converging means supplied to said laser irradiation part 

was established. 

[0011] 

[Embodiment of the lnvention]Hereafter, based on a drawing, an embodiment of the invention 
is described in detail. 

[0012]The strabism of explanation showing the powder supply state [ according to the laser 
cladding device of this embodiment to drawing 3 ] according to the ll-ll section of drawing 1 to 
the outline of the laser cladding device concerning one embodiment of this invention and 
drawing 2 and the braid formed in drawing 4 with the laser cladding device of this embodiment 
is shown in drawing 1 . 

[0013]ln the laser cladding device of this embodiment, as shown in drawing 1 and drawing 2 , 
the upper bed part of the laser machining head 1 1 is equipped with the end of the optical fiber 
13 which-discharges the laser beam 12, It is equipped with the condensing optical system 14 
which consists of two or more lenses which condense the laser beam 12 discharged from the 
end of the optical fiber 13 in the laser machining head 1 1 , The surface of the material 15 as a 
laser irradiation part can be irradiated with the laser beam [ DIFOKASU / this condensing 
optical system 14 / laser beam / which was condensed ] 12. 

[0014]The powder feed pipe 16 of the plurality (this embodiment 6) as a powder supplying 
means is supported by the peripheral part of the laser machining head 11, and while a base 
end is connected with the powder supply source which is not illustrated, a tip part is caudad 
installed along with the laser machining head 11, and is crooked in the inner direction. This 
powder feed pipe 16 supplies the powder 17, such as metal, a polymer material, and ceramics, 
with a powder supply source, and the passage of the same inside diameter is formed in the 
peripheral side of the laser machining head 1 1 at the hoop direction said interval. On the other 
hand, the holder 1 8 is being fixed to the lower end part of the laser machining head 1 1 , and 
only the number as the number of the powder feed pipe 16 with the same revolution 
converging grooves 19 as a revolution converging means is formed in the inside of this holder 
18. And the lower end of each powder feed pipe 16 is connected with the peripheral end of 
each revolution converging grooves 19 of this holder 18, and width is narrow, so that each of 
these revolution converging grooves 19 go to the inner circumference side, and the delivery 20 
is formed in the center section of the holder 18 so that all the revolution converging grooves 19 
may join in an inner circumferential end. 

[0015]Therefore, the powder 17 supplied to each powder feed pipe 16 in equivalent amount 
with the powder supply source, respectively flows to each revolution converging grooves 19 
through each of this powder feed pipe 16, and it can be supplied to the surface of the material 
15 through the delivery 20, circling and converging by these revolution converging grooves 19. 
[0016]Here, the cladding method by the laser cladding device of this embodiment is explained. 
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[0017]The surface of the material 15 is supplied through the delivery 20, supplying the powder 
17 to each powder feed pipe 16 from a powder supply source, flowing to each revolution 
converging grooves 19 through this powder feed pipe 16, moving the laser machining head 11, 
and circling and converging by these revolution converging grooves 19, as shown in drawing 1 
and drawing 2 . On the other hand, the laser beam 12 discharged from the end of the optical 
fiber 13, and the surface of the material 15 is irradiated. [ the condensing optical system 14 ] 
[ condense or ] By then, the thing which the powder 17 is stabilized and is supplied on the 
surface of this material 15 as shown in drawing 3 . Even if the move direction is changed in the 
laser machining head 1 1 , prescribed position supply of the powder 17 is always carried out, 
melting of this powder 17 is carried out by the laser beam 12, and the cladding layer 21 of 
uniform height and width is formed. 

[0018]And if the powder 17 is laminated and the three-dimensional-shaped braid 31 is 
fabricated by the laser cladding method of this embodiment of this as shown in drawing 4 , 
Since tales doses of powder 17 is supplied, and the surface of the material 15 is supplied, 
circling and converging by the revolution converging grooves 19, that amount of supply does 
not become unstable and collapse does not arise from each powder feed pipe 16 in the upper 
bed part 32 of this braid 31 . 

[0019]Although it was made to supply the surface of the material 15 in an above-mentioned 
embodiment, having circled in the flowing powder 17 and completing the inside of this powder 
feed pipe 16 by connecting with each revolution converging grooves 19 of the holder 18 the 
lower end part of the six powder feed pipes 16 allocated along with the laser machining head 
11, The revolution convergence method of the powder 17 is not limited to this. 
[0020]The section showing the modification of the revolution convergence method of the 
powder in the laser cladding device of this embodiment is shown in drawing 5 . 
[0021]As shown in drawing 5 , a lower end part is crooked in an inner direction, and the 6 
powder feed pipe 41 allocated along with the laser machining head is connected with the 
inside 43 of the fixed pieces 42 of the cylindrical shape fixed to the lower end part of a laser 
machining head. In this case, the lower end part of the powder feed pipe 41 is connected so 
that that center may shift to the piece 42, and the powder 44 breathed out from the lower end 
part of the powder feed pipe 41 circles in it to a hoop direction along the inner skin of the piece 
42. Therefore, if the powder 44 flows inside [ 43 ] the fixed pieces 42 through each powder 
feed pipe 41, it will be supplied on the surface of material, circling and converging within these 
fixed pieces 42. 

[0022]What is necessary is just to set up the number suitably in an above-mentioned 
embodiment, according to a size, the material 15 to process, etc. of the laser machining head 
1 1 , although the number of the powder feed pipes 1 6 and 41 was made into six. 
[0023] 
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[Effect of the lnvention]As mentioned above, as it explained in detail in the embodiment, 
according to the laser cladding device of this invention. Powder, such as metal, a polymer 
material, or ceramics, is supplied to a laser irradiation part, Since formation of a cladding layer 
of that powder was enabled by heat melting being carried out by the laser beam, two or more 
powder supplying means of the powder supplied to this laser irradiation part were established 
and each powder supply from two or more powder supplying means was made an equivalent 
amount, From each powder supplying means, tales doses of powder will be stabilized in a 
laser irradiation part, it will be supplied, however the position of a laser irradiation part may 
change like, the same quantity of powder will be irradiated with a laser beam, and the clad of 
uniform shape or desired shape can be formed with high precision. 

[0024]Since according to the laser cladding device of this invention the revolution converging 
means supplied to a laser irradiation part was established after making it circle and converge 
on a powder supplying means, It will be stabilized and supplied, powder circling to a laser 
irradiation part and converging on it by a revolution converging means, and however the 
position of a laser irradiation part may change like, the clad of uniform shape or desired shape 
can be formed with high precision. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic diagram of the laser cladding device concerning one embodiment 
of this invention. 

[Drawing 2] lt is an ll-ll sectional view of drawing 1. 

[Drawing 3] lt is an explanatory view showing the powder supply state by the laser cladding 
device of this embodiment. 

[Drawing 4] lt is a perspective view of the braid formed with the laser cladding device of this 
embodiment. 

[Drawing 5] lt is a sectional view showing the modification of the revolution convergence 
method of the powder in the laser cladding device of this embodiment. 
[Drawing 6] lt is a schematic diagram showing the conventional laser cladding method. 
[Drawing 7] lt is a schematic diagram showing the another conventional laser cladding method. 
[Drawing 8] It is an explanatory view showing the powder supply state by the conventional laser 
cladding device. 

[Drawing 9] It is a perspective view of the braid formed with the conventional laser cladding 
device. 

[Description of Notations] 

11 Laser machining head 

12 Laser beam 

13 Optical fiber 

14 Condensing optical system 

15 Material 

16 Powder feed pipe (powder supplying means) 

1 7 Powder 

18 Holder 
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19 Revolution converging grooves (revolution converging means) 
21 Cladding layer 

[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 6/25/2008 



JP,11-000775,A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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(54) LASER CLADDING DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To stably teed the same 
quantity of powder no matter how the position of a laser 
irradiating part changes in a laser cladding device. 

SOLUTION: In the laser cladding device, power 17 of 
metal or high polymer material or ceramics, etc., is fed 
on a material 15, and a cladding layer is formed by 
heating and melting powder 17 with the laser beam 12. In 
this case, plural powder feeding tubes 16 of powder 17 
fed on the material 15 are provided, the tip end part of 
the powder feeding tube 16 is connected to the turning 
and converging groove 19 of a holder 18, the feeding 
quantity of powder 17 from respective powder feeding 
tubes 1 6 is made to be the same quantity, and power 1 7 
is fed on the material 1 5 after turning and converging. 
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[00 20] H 5 t^HJfi^ffiw u— if? 7 ?f-( ^ 

[00 2 1] 121 5 b \C U-f-'JPX^ 7 KC» 

oTESSnt6*ft*Stftf4 1 ttTMH&aWfcB 
i&U u-ifiDX^s/ K©T«a»cH«*ixfcP9flf^* 
C@£^4 2<DF*igf54 SKil&^tvO^. 

*i^ft5Jt5fc»»£;fi, 4 i<DTi8» 

^P>»±ai$nfc*&*4 4dSf— 7.4 2<Ort^SlC?&oT 
il*(6]lcte[sl1-5i9^^o-CV^o lot, $*4 4 
4 1 SriiLTB^f-7.4 2©«4 3 

[0 0 2 2] fe33, ±xfi^^Jife^lCjoVNT, 
1=16, 4 10*»J6*i L^:^, ^nmtv— *F*D 

1^7 k 1 1 <D-k% z^tox-mt® 1 5 & ^m^fr-e: 

[0 0 2 3] 

— mftmz&mhz\ / ^tm%^tt®h : b*'^**7 ? 7 

T*PHa^a^^-5wiT-7 7 7 Kl*r»*?TlBfc u ~ 
It, If ©Sttti^A'^^SSftiaiiBii L 

[0 0 2 4] *fc, «SB©i/-f^7yf^m 

iFBMtiaJK:«isi-5isiiHiiix*¥a4raa:»tfc©T*, ^—f 

[HffiOjBsmftKW] 



(4) 
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ilSloWBI-eiS. 
[02] HlOII-llWrBSH-efcS. 
[0 3] *»|oi/- ^7^r^y^glia5 

[B4] *njg^«irou— ^7 7T^y§iiao 

[115] *HJ|^li©u-lf^7-yx^y^SlcJbMj- 
St9*<OJilaliR3R*jS©«*«Sr3ii-WfiiiH-t?ife5. 
[0 6] ftJtEOW"- if^7yx^>^*ifeS:lii-«»H 

x-hz>. 

[0 7] £*©»]© u-if* 7 y7^V^#S&St* 
B&0T*fc5 o 

[0 8] ^*©u-f i ^7s/x^>^SBf-«t5«&*tt 
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[119 ] ^©u-f^^yf^^iitaotM 

[^F-f-tOlftM] 

1 1 U— jFJpx^y K 
1 2 if hf— A 

1 3 Jt7r-f^ 

1 4 ftftft^ 

1 5 TO 

1 6 m*mm&) 

1 7 

1 8 ib/V? 

1 9 tenmifcfli (jg@iRjtE#a) 

2 1 ?7'/Fl 



1] 



*•>!-$- |8 





JS@iES-3« 

17 ft* 



[03] 



II I VUlX^y K 




15 



[04] 




19 «ESi|l!*-3? 



15] 




42S£t?-X 



44 <B* 



[06] 



3l^u-K 



• 101 



« 7 Kg 




105 



(5) 



ftfflW- 1 1-775 




